Introduction: Nephrectomy is a common surgical procedure done for a variety of neoplastic and nonneoplastic diseases. This study has been taken up to analyze kidney diseases histopathologically and various lesions of the kidney and their subtypes and record the various lesions which have lead to partial nephrectomy, total nephrectomy, unilateral and bilateral nephrectomies.
InTROduCTIOn
Nephrectomy is a common surgical procedure which is done in a variety of neoplastic and non neoplastic conditions. It can either be simple in which only kidney is removed and is mainly done for non neoplastic conditions or radical nephrectomy which is usually performed for renal neoplasms and it involves removal of gerotas fascia and its entire contents including kidney, perinephric fat and ipsilateral adrenal gland [1] . Partial nephrectomy is indicated in bilateral renal cell carcinoma or renal cell carcinoma involving a solitary functioning kidney. The common non-neoplastic diseases, for which nephrectomy is usually performed are non-functioning kidney due to severe hydronephrosis, pyonephrosis, polycystic kidneys etc. Nephrectomy remains the standard of care for patients with a suspected renal mass. Accurate pathological evaluation of renal neoplasms is essential for subtyping (clear cell carcinoma, papillary renal cell carcinoma, chromophobe carcinoma, transitional cell carcinoma etc.,) proper staging i.e nuclear grading, capsular and vascular invasion and thus, assisting in establishing further treatment protocols [2] .
In this study analysis of various neoplastic and non neoplastic conditions in nephrectomy specimens was done. Histopathological sub typing of all neoplasms was done and various histopathological prognostic factors like capsular/ vascular invasion and nuclear grade were studied.
MATeRIAlS And MeThOdS
This was a retrospective and prospective analysis done over the period of 4 years (2006-2009) . A nephrectomy specimens received in the Department of Pathology Dayanand Medical College and Hospital, Ludhiana were analyzed with respect to gross and microscopic features. The patients who underwent core needle biopsies from their renal masses were excluded. In each patient the clinical findings such as age, sex and relevant investigations and pathological findings i.e gross and microscopic features were recorded as per predesigned proforma. For neoplastic lesions, the tumour was identified and gross features i.e. size, colour location, capsular involvement, haemorrhagic areas etc., were recorded. The hematoxylin and eosin stained slides were critically analysed and special stain like PAS, Masson trichrome, Zeihl Nelson etc., were done wherever required.
Grossing of the formalin fixed nephrectomy specimens was done according to the standard procedure. After routine paraffin processing, sections of 3 μm thickness were cut and routinely stained with haematoxylin and eosin stain. Detailed light microscopic features were studied and recorded. The final diagnosis was arrived at after correlating the clinical features, gross and microscopic findings. Special stains and immunohistochemistry were used as and when required. All the diseases were classified as neoplastic or non-neoplastic and a specific diagnosis was given wherever possible. The non-neoplastic diseases were further classified as congenital malformations including cystic diseases of kidney, obstructive uropathy and tubulointerstitial diseases. Histological typing of all neoplasms was done according to WHO classification and their histological prognostic factors i.e. nuclear grade, capsular invasion, infiltration into the peri-renal fat and vascular invasion were evaluated.
STATISTICAl AnAlySIS
Ethical approval from the ethical committee of the institute was taken and a descriptive analysis of the data was done and no statistical analysis was required.
ReSulTS
A total of 155 total nephrectomy specimens were received out of which 82 cases were neoplastic and 73 were non neoplastic lesions with a male to female ratio of 1.7:1. The age ranged varied widely according to the type of the disease. The youngest patient in the series being a 2 year male while oldest being an 80 years old male. Patients operated for non-neoplastic disorders were younger (mean age 45.1 years) than those operated for neoplastic disorders (mean age 51.4 years).
non neoplastic lesions
The non-neoplastic lesions constituted 73 cases with chronic pyelonephritis being the commonest cause (44 cases) leading to nephrectomy. Chronic pyelonephritis with hydronephrosis was the commonest indication for nephrectomy accounting for 60.3% cases of non-neoplastic category. All these kidneys were enlarged with majority had coarse depressed scars. The pelvicalyceal system was dilated and distorted. The microscopy showed varying degrees of glomerular atrophy and hyalinization, periglomerular fibroses, tubular atrophy and hyalinization along with interstitial inflammation, fibrosis and thickened blood vessels. Xanthogranlomatous pyelonephritis (2 cases) was diagnosed as there were yellowish nodular foci grossly and microscopic examination revealed sheets of foamy microphages along with acute and chronic inflammatory cells were also included. Second most common benign entity was emphysematous pyelonephritis (16 cases). There was an associated history of diabetes in all of them. Females were more commonly affected and all the cases had a history of long standing diabetes mellitus. Grossly there were small cystic spaces. Microscopic examination revealed a dense acute and chronic inflammatory infiltrate along with presence of small cystic spaces.
The other lesions included acute or chronic pyelonephritis, polycystic diseases, cystic renal dysplasia and tuberculosis.
neoplastic lesions
Renal neoplasms constituted 82 cases. Clear cell RCC was the commonest (57 cases) followed by transitional cell carcinoma of renal pelvis (7 cases). Others included Papillary RCC, RCC unclassifiable and oncocytoma (3 cases each.) There were 2 cases each of Wilms tumour and RCC with sarcomatoid change. There was one case each of chromophobic RCC, Multicystic RCC, collecting duct carcinoma, small round cell tumour and an interesting case of synchronous Transitional Cell Carcinoma with clear cell Renal cell carcinomas were distributed from 21-80 years with a definite peak in 4 th and 5 th decade. Nephroblastoma were diagnosed in first decade of life. Overall M:F ratio was 1.9:1. The neoplasms were common on the right side (53.6%) as compared to left side (46.4%). The tumour size ranged from 2 cm to 20cm [Table/ Fig-1 ].
The clear cell renal cell carcinomas were graded from 1 to 4 according to Fuhrman's nuclear grade. Nuclear grade 2 were most common (54.4%) followed by Nuclear Grade 3 (31.6%) [Table/ Fig-2] . Capsular invasion was seen in 05, vascular invasion in 03, adrenal invasion in 01 and renal sinus invasion in 08 cases. No case of ureteral or lymphatic invasion was encountered.
Transitional cell carcinomas were noticed in 7 cases accounting for 8.5% of total renal neoplasms. These tumours were located in renal pelvis and more so in right kidney (5 cases). Majority of them (6 cases) were high grade while only one was a low grade neoplasm. 
dISCuSSIOn
Nephrectomy is a standard treatment offered to patients who present with benign as well as malignant mass lesions in the kidney. Most common malignant tumour in adults is renal cell carcinoma (RCC) and Wilms tumour in childhood. Rare are urothelial tumours of calyces and pelvis. Renal cell carcinoma (RCC) accounts for 1 to 3% of all visceral cancers and 85% of renal cancers. Affect older individuals usually in the 6 th and 7 th decades and show male preponderance (2 to 3:1). Risk factors include tobacco intake, obesity, hypertension, unopposed estrogen therapy, exposure to asbestos, chronic renal failure, acquired cystic disease and tuberous sclerosis complex patients [1, 2] RCC is a great mimicker and has features of Paraneoplastic syndrome [3] .
In the present study for neoplastic disorders (82 cases -52.9%) were slightly more than those done for non neoplastic conditions (73 cases -47.1%) in the ratio of 1.1:1. This is in accordance with studies conducted by Bersland et al., (30.8% non-neoplastic) and Danenport et al., (48.6% non-neoplastic) [4, 5] . Number of nephrectomies done for non-neoplastic conditions has declined because of better antibiotic availability and minimally invasive techniques used these days for treatment of kidney stones. Also patients are being treated at an earlier stage.
We encountered male preponderance with a M:F ratio of 1.7:1 which was also noted by Neggada et al., (1.6:1) and Eke N et al., (1.6:1) [6] [7] [8] . The predominant population in which nephrectomies was done was 3 rd to 5 th decade. Mean age for non-neoplastic disorders was 45 years while neoplastic diseases were 52 years. Out of 73 cases of non-neoplastic disorders, infective pathology formed a predominant subgroup of 70 cases. Hence, there is a need to emphasize the importance of early diagnosis and proper treatment of urinary tract infections and nephrolithiasis. Other conditions encountered were cystic renal dysplasia and polycystic kidney disease Emphysematous pyelonephritis accounted for 22% (16 cases) of all the non-neoplastic lesions. Females were more commonly affected and all the cases had a history of long standing diabetes mellitus. This high number of cases can be attributed to marked increases in the incidence of diabetes in India. Also since ours is a reference center these cases get clustered in our institute.
In our study there was only one case of tuberculosis. The probable reason for this low incidence is better antitubercular treatment and also since our hospital caters to a better socioeconomic population so tuberculosis is treated at a much earlier stage.
There were 82 cases renal tumours; out of which 70 (85.3%) cases were of renal cell carcinoma followed by transitional cell carcinoma 7 cases (8.5%). Similar results were also shown by Beisland et al., who had 72.7% cases of RCC and 21.9% cases of TCC Jha et al., had 87.3% cases of RCC and 12.6% cases of T.C.C. while Ali Tebibi et al., encountered 84.6% cases of RCC and 4.7% cases of TCC [5, 9, 10] .
Among 70 cases of renal cell carcinoma clear cell RCC was most common accounting for 57 cases while there were 3
[Table/ Fig-1 [11, 12] . Low grade RCC (nuclear grade 1 and 2) comprised of 63.1% case while high grade RCC (nuclear grade 3 and 4) comprised of 36.9% cases. Sriwastrva et al., also had 52.8% low grade tumours [13, 14] .
One interesting case of multilocular cystic RCC was also observed which was characterized by multiple cysts of varying size with presence fibrous septae separating the cysts. These septae contained round to polygonal tumour cells with clear cytoplasm. There were 3 cases (4.2%) which could not be ascertained to a definite histologic subtype.
In our study we had three cases of Wilms tumour (2.4% cases). Ali Tabibi et al., also had only 1.4% cases of Wilms tumour in their study [9] .
COnCluSIOn
Open nepherectomy still remains treatment of choice for the both benign and malignant renal masses. The detailed histopatholoical examination is essential to classify the lesions and grade the neoplastic ones as these help in deciding the treatment protocols.
